THE EFFECTS OF CUTTING THE GIANT FIBERS IN
In the course of some studies on the giant fibers in the nerve cord of the earthworm, Eisenia foetida (Sav.), I found it possible to cut these fibers and leave the major part of the cord intact. This afforded an opportunity of studying the reactions of a worm in which almost nothing but the giant fibers had been severed. Hence this method should give some evidence concerning the function of these fibers. In a normal -worm two definite reactions are well marked. One is the 383 VOL. 9, 1923 Z06LOGY: L. W. YOL TONP ordinary creeping movement, and the other is the quick shortening of the animal as a whole. In a quiescent worm a slight stimulus applied to either end will cause coordinated creeping movements beginning at the opposite end and resulting in more or less progress in the direction of that end. A more vigorous stimulus at either end will cause the quick shortening of the whole worm. Friedlander (1894) suggested upon anatomical grounds that the giant fibers had to do with the transmission of the impulse bringing about the quick shortening of the worm. Bovard (1918) studied the function of these fibers in worms undergoing regeneration. He took advantage of the difference in the rate of regeneration between the giant fibers and the short locomotor fibers. After complete severance of the cord the short fibers regenerate first, this regeneration being completed on the third or fourth day. About two days after the regeneration of the short fibers the giant fibers show physiological and anatomical continuity across the cut. Using worms during the interval between the regeneration of the two kinds of fibers, Bovard found that such worms crept in the normal way but that the quick contraction was altered in that it involved only that portion of the worm on the side of the operation to which the stimulus was applied. The part on the opposite side did not respond in the normal way. He interpreted this as meaning that the transmission of the impulse bringing about the complete contraction depended upon the giant fibers, which in this condition were not functioning across the cut. Work with drugs further confirmed this view.
I found it possible, using earthworms anaesthetized in 0.2% chloretone, to cut the giant fibers and leave the rest of the cord almost intact. This was done by making an incision about three segments long between the two pairs of chaetae on a side; the ventral body-wall was then bent down in such a way as to expose the dorsal part of the cord; and the giant fibers were cut without doing great harm to the rest of the cord. I made the incision about midway the length of the animal by thrusting a needle into the appropriate portion of the body-wall and pressing down upon it with a flat instrument. I was able to open the incision and handle the cord with small glass hooks. The giant fibers were easily visible in;strong sunlight under a binocular dissecting microscope. I did the actual cutting of the fibers with a small steel needle sharpened to a cutting point on a hone and strop. I found it advantageous to sterilize the instruments by dipping them in strong alcohol.
The results of the operation were determined in three ways: by direct observation of the reactions of the worm after stimulation, bv graphic records taken from living worms, and by examination of histological preparations.
After the most favorable operations the worm showed the ordinary creep-ing reactions on the following day, quite as in unoperated individuals. But a sharp stimulus, which in normal worms brought about the quick shortening of the whole worm, induced a contraction that never passed beyond the wound but remained in that portion of the worm that was stimulated. The worms reacted in all respects like those that had not regenerated their giant fibers.
As a further check on the operation some of the worms were adjusted to an apparatus by which their contractions could be recorded on a kymograph. I used an outfit similar to the one described by Bovard. The worm was pinned through the operated region to a bit of cork fastened to a glass plate. A hook was attached to each end of the worm and connected with a writing lever. By this means I also demonstrated that the ordinary creeping movements extended through the whole length of the worm but that the quick shortening was limited to that section of the worm that was stimulated.
In a number of instances histological preparations were made of the region of the operation. Serial sections showed the giant fibers plainly, in front and behind the cut, with a varying gap of about 0.2 mm. where the cut was made. In the successful operations the ventral part of the cord including the chief short neurones appeared little disturbed, the cut involving apparently only the dorsal V-shaped area of 6onnective. tissue with its included giant fibers. I obtained in one hundred and thirty-nine attempted operations nineteen cases in which the cutting of the giant fibers was clearly successful, without severing the other tracts to any great extent. Although this work is of a preliminary nature, it has progressed far enouigh to yield positive confirmatory evidence of the belief that the giant fibers are the paths of the impulses which bring about the quick contraction of the whole worm.
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